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PURPOSE: To make an excellent display by 
suppressing the disordering of liquid crystal caused by 
signals sent through electric conductors on the active 
matrix substrate and to increase the numerical 
aperture of a light shield film. 

CONSTITUTION: A shield film 108 provided above a 
gate bus line 101 is connected in a superposed state 
to one picture element electrode 1 04' between two 
picture element electrodes 104 and 104' which adjoin 
to each other across the gate bus line 101, even if 
liquid crystal is arranged on the picture element 
electrode 104' connected to the shield film 108. the 
picture element electrode 104' and shield film 108 are 
electrically connected and held at the same potential, 
so that the liquid crystal part can be prevented from 
being disordered. Further, part of the shield film 108 is 
superposed upon the other picture element electrode 
104 between the two picture element electrodes 104 
and 104', so even if the liquid crystal is arranged on 

the other picture element electrode 104 which is not at the same potential and the liquid 
crystal part is disordered, it can be covered with the shield film 108. 
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CLAIMS 



[Claim(s)] 

[Claim l] The electrochromatic display 
display panel characterized by to consider 
as the composition from which it has the 
switching element and the pixel electrode 
which are formed in one substrate inside 
by the thin film, and electric -supply 
wiring, it has the light filter which has 
the irregularity of 0.3 micrometers or 
more in the substrate inside of another 
side, and a black mask, and it is 
constituted by preparing a liquid -crystal 
layer between them, and the length of the 
lap section of the aforementioned hght 
filter and the aforementioned black mask 
differs by either the upper and lower 
sides or the longitudinal direction at least 
for two or more pixels of 
[Claim 2] The electrochromatic display 
display panel according to claim 1 
characterized by considering as the 
portion to which the thickness of a 
substrate which has a switching element 
becomes the thickest, and the 
composition which the light-filter section 
by the side of another substrate counters 
mutually in the black stripe section. 
[Claim 3] The electrochromatic display 
display panel according to claim 2 
characterized by considering as the 
composition which it has the storage 
capacitance connected to the switching 
element, the pixel electrode, and the pixel 



electrode in one substrate inside, and the 
light-filter section by the side of the 
aforementioned storage -capacitance 
portion and another substrate counters 
inside mutually. 

[Claim 4] The electrochromatic display 
display panel according to claim 3 
characterized by for a pixel being a delta 
array and the flat- surface configuration 
of a light filter being a dot- like. 
[Claim 5] It is the active-matrix t5^e 
electrochromatic display display panel to 
which the orientation of the liquid crystal 
is made to carry out in the predetermined 
direction by forming an orientation film 
in a two substrates inside front face, and 
grinding a rubbing cloth. As opposed to 
the portion which grinds in the convex 
configuration section by the side of the 
substrate which has a switching element 
at the time of rubbing, and becomes 
lowering The light filter of another 
substrate and the length of the lap 
section of a black mask which counter 
The electrochromatic display display 
panel according to claim 1 characterized 
by considering as the composition made 
longer than the length of the lap section 
of the light filter which counters the 
portion which grinds in the 
aforementioned convex configuration at 
the time of the aforementioned rubbing, 
and becomes raising, and a black mask. 
[Claim 6] The electrochromatic display 
display panel according to claim 5 
characterized by setting to 10 
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micrometers or more the light filter of 
another substrate and the length of the 
lap section of a black mask which counter 
to the portion which grinds in the convex 
configuration section by the side of the 
substrate which has a switching element 
at the time of rubbing, and becomes 
lowering. 

[Claim 7] The electrochromatic display 
display panel according to claim 1 
characterized by having a photograph 
patterning type light filter in one 
substrate inside, and not preparing the 
overcoat layer for flattening 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to a highly efficient active -matrix 
tj^e electrochromatic display display 
panel. 
[0002] 

[Description of the Prior Art] In recent 
years, an active-matrix type 
electrochromatic display panel is 
beginning to be briskly used for a carried 
type personal computer, carried type 
television, video, etc., and the further big 
need will be expected from now on 
corresponding to multimedia-izing etc. 
Then, it is indispensable that a quality 
panel produces with the sufficient 5deld 
easily. 

[0003] Some cross sections of the common 



active-matrix type electrochromatic 
display panel which the pixel of many 
[ comparatively ] red copper rust on the 
panel of a low resolution arranges in the 
shape of a delta are shown in drawing 6 , 
[0004] The film surface was carried out 
inside, opposite arrangement of the array 
substrate 6 equipped with the switching 
element 1 formed by the thin film, the 
pixel electrode 2, a storage capacitance 3, 
the electric supply wiring 4, and the layer 
insulation film 5, and the black mask 7, 
the light filter 8 of red copper rust 3 color 
and the opposite substrate 10 equipped 
with the common electrode 9 was carried 
out through the about 5-micrometer 
spacer 11 in between, and liquid crystal 
12 is enclosed between them. In addition, 
the orientation films 13, such as a 
polyimide, are applied to the iaside firont 
face of the aforementioned array 
substrate 6 and the opposite substrate 10, 
and orientation processing is further 
made in the predetermined direction by 
the rubbing method in the front face. 14 
is a polarizing plate. 

[0005] Moreover, some plans are shown in 
drawing 7 . In a general normally white 
mode, although the opening pattern of 
the black mask 7 on the opposite 
substrate 10 is determined corresponding 
to the pixel electrode 2 on the array 
substrate 6, since portions other than 
pixel electrode 2 shine and serve as 
leakage, from the pixel electrode 2, the 
opening range of the aforementioned 
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black mask 7 expects the position gap 
margin at the time of the lamination of 
two substrates, and is designed small. 
[0006] Moreover, the light filter 8 has a 
common pigment content powder type 
resist type, and makes the photosensitive 
acrylic the base material, the thickness is 
separated for every color of red copper 
rust by about 1.5 micrometers, and the 
joint is located in the black mask 7 
section. 

[0007] Furthermore, as for the physical 
relationship of the opening pattern of the 
black mask 7, and the pattern of a light 
filter 8, lap length A of the black mask 7 
and a light filter 8 is prepared on the 
design so that the non-colored portion of a 
light filter 8 may not be located in 
opening of the black mask 7 in 
consideration of patterning precision at 
the time of manufacture of a light filter, 
even when the worst. On a design, lap 
length A of this black mask 7 and a light 
filter 8 becomes the same [ a pixel ] fi'om 
the above -mentioned reason at four sides, 
when a light filter 8 is a dot pattern, and 
when a light filter 8 is a stripe pattern, in 
two sides of the cross direction of a stripe, 
it is the same. 

[0008] The range predetermined by offset 
printing is made to apply, heat and 
harden the orientation film 13 made from 
the polyimide etc. on the film surface of 
****** and the light filter 8 which explain 
the manufacture method of a common 
liquid crystal panel briefly here, the black 



mask 7, the opposite substrate 10 
equipped with the common electrode 9 
formed by transparent electric conduction 
thin films, such as ITO, and the array 
substrate 6 equipped with the switching 
element 1 and the pixel electrode 2 grade. 
Next, after grinding in the fixed direction 
and carrying out rubbing processing with 
rubbing cloths, such as rayon, the sealant 
of an epoxy system is applied to the 
circumference of one substrate, the 
spherical particle spacer 11 with a 
diameter of several microns which uses a 
resin or a silica as a raw material is 
sprinkled in the density of about 200 per 
1 square millimeter, a film surface is 
carried out inside, and two 
aforementioned substrates are stuck on a 
position in the precision of several 
microns. Then, it heats in the state where 
it pressurized, the aforementioned 
sealant is stiffened, a cell is formed, 
liquid crystal 12 is poured in by the 
vacuum pouring-in method from the 
liquid crystal inlet further prepared in a 
part of sealant, it closes by 
ultraviolet-rays hardening resin, the 
polarizing plate 14 which set up the 
polarization shaft in the predetermined 
direction is stuck on the outside of two 
substrates, and a liquid crystal panel is 
formed. 
[0009] 

[Problem(s) to be Solved by the 
Invention] However, by the 
above-mentioned conventional design 
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method, the relation of the irregularity of 
a light filter 8 and the irregularity of the 
switching element 1 or the pixel electrode 
2 which are formed in the inside of the 
opposite substrate 10, the electric supply 
wiring 4, or a storage capacitance 3 was 
not taken into consideration. 
[OOlOl Therefore, a spacer 11 becomes 
[ the area of the portion to which the 
portion between two substrates to 
support, i.e., two substrates intervals, 
becomes the narrowest ] small in many 
cases. In case a sealant is stiffened and a 
cell is formed, pressurizing lamination 
and two substrates through a spacer 11 
Since an intensive load joins the spacer of 
the decimal which exists in the portion 
supporting between the aforementioned 
substrates, destroy and a switching 
element 1 and the layer insulation film 5 
are made to short-circuit, or gap ** is not 
stabihzed with dispersion on 
manufacture but liquid crystal 12 
thickness varies, There were big 
problems - the display performance of a 
panel is not stabilized. 
[00 11] In addition, the distribution 
density of a spacer needs to lessen as 
much as possible in order for an optical 
omission to arise in the spacer section 
and to degrade quality of image, and it is 
unsuitable. [ of making / many / density 
for a spacer and solving the 
above-mentioned technical problem ] 
[0012] Moreover, explanatory drawing 
showing the relation between the 



direction of rubbing of the common hquid 
crystal panel to drawing 8 and the 
direction of orientation of a liquid crystal 
molecule is shown. If the pre tilt angle of 
the liquid crystal molecule 15 close to the 
partial B front face which grinds at the 
time of rubbing of the electric supply 
wiring 4 grade used as the convex 
configuration on the array substrate 6, 
and serves as lowering is low and the 
level difference section of a light filter 8 is 
located in the opposite side of this portion, 
liquid crystal molecule 15 direction will 
tend to be in disorder, and a reverse tilt 
domain and a reverse twist domain will 
produce it in many cases. 
[0013] The section occurred if this 
reverse-chill TODOIMEN and a reverse 
twist domain are generated, keep shining 
on a boundary with a normal domain, 
and when this portion was located in 
opening of the black mask 7, there was a 
problem of spoiliag display grace greatly. 
[0014] this invention solves such a 
problem and it aims at obtaining the 
liquid crystal panel by which quality was 
stabilized. 
[0015] 

[Means for Solving the Problem] In order 
to attain this purpose, the 
electrochromatic display display panel of 
this invention has the composition fi'om 
which the length of the lap section of a 
light filter and a black mask differs by 
either the upper and lower sides or the 
longitudinal direction at least for every 
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pixel. 
[0016] 

[Function] Without a spacer's being able 
to enlarge area of the portion to which the 
portion supporting between two 
substrates, i.e., two substrates intervals, 
becomes the narrowest, and destroying a 
switching element and a layer insulation 
film by this composition, liquid crystal 
thickness is fixed and can manufacture 
the liquid crystal panel by which quality 
was stabilized. 

[0017] Moreover, generating of the 
reverse tilt domain in the grinding 
lowering section at the time of rubbing of 
array substrate top heights or a reverse 
twist domain can be prevented, and the 
liquid crystal panel which was excellent 
in display grace without an optical 
omission can be manufactured. 
[0018] 

[Example] Hereafter, the example of this 
invention is explained, referring to a 
drawing, 

[0019] Drawing 1 is drawing showing 
some plans of the liquid crystal panel of 
the 1st example. In this example, the 
pixel equivalent to red copper rust is the 
active-matrix type electrochromatic 
display panel which is a delta array, and 
the dot-like Ught filter 8 is formed for the 
flat-surface configuration in opposite * 
substrate 10 inside. 
[0020] It is formed above each pixel so 
that the storage capacitance 3 connected 
to the pixel electrode 2 may cover in the 



upper layer of gate wiring 4b of the 
preceding paragraph. The ITO film and 
gate wiring 4b whose pixel electrode 2 is 
a transparent electric conduction film are 
formed with Cr film, a storage 
capacitance 3 is formed with aluminum 
film, and thickness is 1500 A, lOOOA, and 
4000A, respectively. In addition, between 
a storage capacitance 3 and gate wiring 
4b, the two'layer layer insulation fihn 5 
of Si02 and SiNx is formed. 
[0021] Furthermore, the cross section of 
the direction of Y-Y in drawing 1 is shown 
in drawing 2 . The portion which is the 
highest on the array substrate 8 is the 
storage -capacitance 3 section, and on the 
other hand, on the opposite substrate 10, 
it has designed greatiy lap length A of the 
black mask 7 of this portion, and a light 
filter 8 in the possible range so that a 
light filter 8 may be located in the portion 
to which the portion in which a light filter 
8 is located counters the 
storage -capacitance 3 section by being a 
convex configuration. 
[0022] The width of face of the black 
mask 7 of this portion was 65 
micrometers, and 5 micrometers of the 
doubling margin of the black mask 7 and 
a light filter 8 and 10 micrometers of the 
doubling margin of the ****** light filter 
8 were secured, and set to 50 micrometers 
the design value of lap length A of the 
black mask 7 of a portion, and a light 
filter 8 which counters the 
storage-capacitance 3 section. 
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[0023] Therefore, the design value of lap 
length A of the black mask 7 of this 
portion and a light filter 8 has different 
composition from a lap length of 5 
micrometers of other portions. 
[0024] Liquid crystal 12 thickness is fixed, 
without being able to enlarge area of the 
portion to which two substrates intervals 
also become the narrowest by this 
composition, and the number of the 
spacers which support between two 
substrates as a result increasing, and 
inducing destruction of the switching 
element 1 by the intensive load to some 
spacers 11, or the layer insulation film 5, 
and the liquid crystal panel by which 
quality was stabilized can be 
m anuf ac txured . 

[0025] In addition, when the area of the 
highest portion of an array substrate is 
very narrow, the same effect is acquired 
even if it designs so that a light filter may 
be located in the opposite side of a portion 
high to the 2nd. 

[0026] Next, it explains, referring to a 
drawing about the 2nd example. Drawing 
3 is drawing showing some plans of the 
liquid crystal display panel of the 2nd 
example. In this example, it is the highly 
minute active -matrix type 
electrochromatic display panel any pixel 
of whose equivalent to red copper rust is 
the stripe array located in screen 
lengthwise in the shape of a straight hne, 
and the light filter 8 of the shape of a 
stripe which between the pixels of the 



vertical direction is following [ the 
flat- surface configxiration ] is formed in 
opposite substrate 10 inside. 
[0027] There is no problem to which 
destruction of the element the area of the 
portion as for which is located since 
between pixels is following [ the light 
filter 8 ] the opposite side of this portion 
in the vertical direction, although a 
storage capacitance 3 is formed hke the 
1st example above each pixel and it is the 
highest on the array substrate 6, and two 
substrates intervals become the 
narrowest is large, and according to the 
intensive load to some spacers 11, and 
liqviid crystal thickness become unstable. 
[0028] The cross section of the direction of 
X-X in drawing 3 is shown in drawing 4 . 
The liquid crystal panel of this example is 
highly minute, and it makes line breadth 
of the black mask 7 the minimum after 
taking a manufacture margin into 
consideration in order to secure a 
luminosity. For this reason, the level 
difference of the Ught filter 8 of the 
portion to which it grinds at the time of 
rubbing of the heights by source wiring 
4a on the array substrate 6, and becomes 
lowering, and the pre tilt angle of the 
liquid crystal molecule 15 is small, and 
the opposite substrate 10 becomes easy to 
approach. 

[0029] Then, by enlarging lap length A of 
the black mask of this portion, and a light 
filter as much as possible in this example 
While making a reverse tilt domain and a 
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reverse twist domain hard to detach the 
relative position of the level difference of 
the light filter 8 of the portion to which it 
grinds at the time of rubbing, and 
becomes lowering, and the pre tilt angle 
of the liquid crystal molecule 15 is small, 
and the opposite substrate 10, and to 
produce Even if a reverse tilt domain and 
a reverse twist domain are generated, it 
is made for a boundary with a normal 
domain not to be located in opening of the 
black mask 7. 

[0030] Here, the line breadth of source 
wiring 4a is 8 micrometers, and the 
portion to which the portion which the 
heights of the array substrate 6 grind the 
line breadth of the black mask 7 about 
lap length [ of 30 micrometers, the black 
mask 7, and a light filter 8 ] A, and 
counters raising counters grinding 
lowering of the heights of 5 micrometers 
and the array substrate 6 is considered as 
the 15-micrometer design. 
[0031] Moreover, source wiring 4a is 
formed by aluminum film, the thickness 
is 4000A, and 1.6 micrometers and the 
black mask 7 are formed for thickness by 
Cr film by three colors of red copper rust 
being the same, and making acrylic resin 
into a base material, as for the base 
material and thickness of a light filter 8, 
and the thickness is lOOOA, 
[0032] Next, it explains, referring to a 
drawing about the 3rd example. Drawing 
5 is drawing showing some cross sections 
of the liquid crystal display panel of the 



3rd example. Although the pixel of this 
example shown in the 2nd example is 
almost equivalent to the composition of 
the highly minute active -matrix type 
electrochromatic display panel which is a 
stripe array, the case where the inorganic 
insulator layer 16 is formed in the bottom 
of the orientation film 13 of the array 
substrate 6 is shown. 
[0033] While this inorganic insulator 
layer 16 prevents the short-circuit by the 
electric supply wiring 4 on the common 
electrode 9 of the opposite substrate 10, 
and the array substrate 6, the foreign 
matter with switching element 1 grade, 
etc., it is prepared in order to prevent 
accumulation of about one -switching 
element DC charge, and it is formed by 
the SiNx film, and the thickness is 4000A. 
In addition, for driver voltage reduction 
of liquid crystal 12, this inorganic 
insulator layer 16 has removed the pixel 
electrode 2 top, as shown in drawing 5 . 
[0034] In the film composition of the 
array substrate 6 of this example, the 
part which grinds against the portion 
from which not only the source wiring 4a 
section but the inorganic insulator layer 
16 is removed at the time of rubbing, and 
becomes lowering is generated. Since the 
level difference of this portion is also 
large, it is easy to produce a reverse tilt 
domain and a reverse twist domain, and 
moreover, since distance with opening of 
the black mask 7 is also very near, a 
boundary with a normal domain locates 
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and shines to opening, and tends to serve 
as an omission. 

[0035] However, by using the long thing 
of lap length A of the black mask of the 
portion which counters the portion B 
which grinds as well as the 2nd example 
as an opposite substrate 10 at the time of 
rubbing, and serves as lowering, and a 
light filter, since the irregularity of an 
opposite substrate is not located in near, 
it does not generate but a reverse tilt 
domain and a reverse twist domain can 
obtain the liquid crystal panel which was 
excellent in display grace without an 
optical omission. 

[0036] In addition, this invention is 
effective, especially when patterning of 
the light filter is carried out with 
photographs, such as the 
pigment-content powder resist method, 
and the edge of the irregularity of the 
cross- section configuration of a light filter 
has clarified. 

[0037] The content of this invention will 
become effective and indispensable, if 
highlyminute-izing of a liquid crystal 
panel and highly precise -ization of the 
manufact\iring technology of a light filter 
and a panel will progress further from 
now on. 
[0038] 

[Effect of the Invention] As mentioned 
above, when the length of the lap section 
of a light filter and a black mask is 
considering as composition which is 
different by either the upper and lower 



sides or the longitudinal direction at least, 
this invention Without destroying a 
switching element and a layer insulation 
film, liquid crystal thickness is fixed and 
can manufacture the liquid crystal panel 
by which quality was stabilized. Moreover, 
generating of the reverse tilt domain in 
the grinding lowering section at the time 
of rubbing of array substrate top heights 
or a reverse twist domain can be 
prevented, and the liquid crystal panel 
which was excellent in display grace 
without an optical omission can be 
manufactured. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] The plan of the important 
section of the liquid crystal panel by the 
1st example of this invention 
[Drawing 2] The cross section of this 
liquid crystal panel 

[Drawing 3l The plan of the important 
section of the liquid crystal panel by the 
2nd example of this invention 
[Drawing 4] The cross section of this 
liquid crystal panel 

[Drawing 5] The cross section of the 
liquid crystal panel by the 3rd example of 
this invention 

[Drawing 61 The cross section of a 
common hquid crystal panel 
[Drawing 7l The plan of the important 
section of a common liquid crystal panel 
[Drawing 8l Explanatory drawing 



showing the relation between the 
direction of rubbing in a common liquid 
crystal panel, and the direction of 
orientation of a liquid crystal molecule 
[Description of Notations] 

1 Switching Element 

2 Pixel Electrode 

3 Storage Capacitance 

4 Electric Supply Wiring 
4a Source wiring 

4b Gate wiring 

5 Layer Insulation Fihn 

6 Array Substrate 

7 Black Mask 

8 Light Filter 

9 Common Electrode 

10 Opposite Substrate 

11 Spacer 

12 Liquid Crystal 

13 Orientation Film 

14 Polarizing Plate 

15 Liquid Crystal Molecule 

16 Inorganic Instdator Layer 
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CLAIMS 



[Claim(s)] 

[Claim l] the scanning line and/or the 
signal line which correspond to one [ at 
least ] upper part of this scanning line 
and a signal line in the active-matrix 
substrate by which the picture element 
electrode was prepared in the portion 
which the scanning line and a signal line 
cross, are wired, and is lined [ this 
scanning line and ] off " inserting - one 
side of the picture element electrode of 
two ****** " electric -- connecting - and 
■• this " the active-matrix substrate in 
which the part was superimposed on each 
of two picture element electrodes, and the 
shield film was prepared 
[Claim 2] The active matrix substrate 
according to claim 1 to which the voltage 
from which polarity differs in the picture 
element electrode of two ****** on both 
sides of the aforementioned scanning line 
or a signal line is impressed, 
[Claim 3] The active matrix substrate 
according to claim 1 which the 
aforementioned shield film becomes from 
the metal which has shading nature. 
[Claim 4] The superposition width of face 
of the two aforementioned picture 
element electrodes to the aforementioned 
shield film is an active -matrix substrate 
according to claim 1 which makes [ both ] 
smaller than the value by the side of the 
picture element electrode of another side 



the value by the side of the picture 
element electrode which connected this 
shield film, and has been set to 0.5 
micrometers or more and 5 micrometers 
or less 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to the active-matrix substrate 
used since a liquid crystal display etc. is 
constituted. 
[0002] 

[Description of the Prior Art] As the 
above-mentioned active-matrix substrate, 
the thing of the structiire shown in 
drawing 8 and drawing 9 (cross section by 
the D-D*line of drawing 8 ) is known 
conventionally. The gate bus line 501 and 
the source bus line 502 crossed, and were 
wired, the picture element electrode 504 
was arranged in the field surrounded by 
both the bus lines 501 and 502, and this 
substrate is further equipped with TFT 
(it calls for short Following TFT) 503 as a 
switching element. 

[0003] On-off control of this TFT503 is 
carried out by the gate bus line 501. The 
source electrode (not shown) prepared in 
the end side of TFT503 is connected to 
the source bus line 502 through a contact 
hole 505, and a video signal is supplied 
through the source bus line 502. The 
drain electrode (not shown) prepared in 
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the other end side of TFT503 is connected 
with the picture element electrode 504 
through the contact hole 506. 
[0004] The above-mentioned source 
electrode and a drain electrode are 
formed in the predetermined portion of 
the Si film 12 prepared on the substrate 
11 as shown in drawing 9 , and a 
semiconductor layer is elsewhere formed 
in this Si film 12. On this Si film 12, the 
gate insulator layer 13 of TFT, Si layer 
which constitutes the gate bus line 501, 
the layer insulation film 16, metal 
membranes (not shown), such as 
aluminum used as the source bus line 502, 
and the ITO film used as the picture 
element electrode 504 are formed one by 
one. The picture element electrode 504 
and the Si film 12 are connected through 
the contact hole 506 which penetrates the 
gate insulator layer 13 and the layer 
insulation film 16. 

[0005] The liquid crystal display which 
used such an active -matrix substrate 
takes the basic structure in which the 
counter electrode 509 which carries out 
opposite arrangement of the transparent 
opposite substrate 512 on both sides of 
liquid crystal 513 in between as shown in 
drawing 10 , and becomes the liquid 
crystal side front face of the opposite 
substrate 512 from transparent 
conductivity thin films, such as ITO, was 
formed. In addition, drawing 10 shows 
the cross-section portion by the E-E*line 
of drawing 8 . 



[0006] By the way when TFT503 is an 
ON state with the potential given to the 
gate bus line 501, the video signal sent 
from the source bus line 502 is supplied 
to the picture element electrode 504 
through a contact hole 506. On the 
contrary when TFT503 is an OFF state, 
this video signal is held with the capacity 
constituted between the picture element 
electrode 504 and the aforementioned 
counterelectrode 509. In addition, 
between the above-mentioned opposite 
substrate 512 and the counterelectrode 
509, the shading film 510 and insulator 
layer 511 for interrupting the hght 
penetrated from the portion to which the 
electric field according to the video signal 
are not impressed are formed. 
[0007] 

[Problem(s) to be Solved by the 
Invention] However, in the conventional 
active-matrix substrate, as mentioned 
above, there is only the layer insTilation 
film 16 on the gate bus line 501 and the 
source bus line 502, and in the liquid 
crystal 513 on it, the electric field 
according to the potential impressed to 
bus lines 501 and 502 will arise. For this 
reason, it originates in the potential 
difference between the picture element 
electrode 504 and the gate bus line 501 or 
between the picture element electrode 
504 and the source bus line 502, and the 
following problems are invited by the 
periphery of the picture element electrode 
504. 
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[0008] That is, if potential of a 
counter electrode 509 is set to OV and 5V 
and about [ "5V ] voltage are respectively 
impressed to the pictxire element 
electrodes 504 and 504 of two ****** 
according to a video signal, based on the 
electric field produced by this, liquid 
crystal 513 will carry out orientation, the 
permeability of light will be controlled, 
and it will function as display. Moreover, 
about [ -lOV ] voltage is applied to the 
gate bus line 501 that TFT503 should be 
turned an OFF state in the maintenance 
state of a video signal, and the video 
signal which polarity reverses is added to 
the source bus line 502. 
[0009] therefore - for example, the 
electric field on two picture element 
electrodes 504 which sandwiched the gate 
bus line 501, and 504 were disturbed by 
the electric-field component of the 
longitudinal direction firom the gate bus 
line 501, as shown in drawing 10 , as an 
arrow showed the field 514 of the liquid 
crystal which is above the gate bus line 
501, the orientation of liquid crystal 513 
was confused, and it was, without the 
ability performing a good display This 
disorder is similarly produced in all the 
fields in alignment with the source bus 
line 502 for sending the video signal 
which polarity reverses in all the fields 
not only in alignment with the 
above-mentioned field 514 but the gate, 
bus line 501. 

[0010] Moreover, although it is necessary 



to make the shading film 510 large in 
order to interrupt the leakage light 
produced from the above-mentioned field 
514 grade consequently, the fields which 
do not contribute to a display increase in 
number. In order to indicate by 
high-density especially, when size of each 
picture element electrode 504 is made 
small, there is another problem that the 
numerical aperture of the portion which 
is not covered by the shading film 510 
falls remarkably. 

[OOll] It is possible to solve the technical 
problem of such conventional technology, 
to lessen the generating part [ liquid 
crystal / by the signal with which the 
scanning line and a signal line are sent ] 
of orientation disorder, and to consider as 
a good display, and this invention aims at 
offering the active -matrix substrate 
which can enlarge the numerical 
aperture of a shading film. 
[0012] 

[Means for Solving the Problem] In the 
active-matrix substrate by which the 
picture element electrode was prepared 
in the portion which the scanning line 
and a signal line cross, and the 
active-matrix substrate of this invention 
is wired, and is lined [ this scanning Une 
and ] off On both sides of the scanning 
line and/or the signal line applicable to 
one [ at least ] upper part of this scanning 
line and a signal line, it connects with one 
side of the picture element electrode of 
two ****** electrically, and ■• this *- a 
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part is superimposed on each of two 
picture element electrodes, the shield 
film is prepared, and that can attain the 
above-mentioned purpose 
[0013] Moreover, the voltage from which 
polarity differs in the picture element 
electrode of two ****** on both sides of 
the aforementioned scanning line or a 
signal line may be made to be impressed. 
[0014] Moreover, you may make it the 
aforementioned shield film consist of a 
metal which has shading nature, 
[0015] Moreover, the superposition width 
of face of the two aforementioned picture 
element electrodes to the aforementioned 
shield film makes [ both ] smaller than 
the value by the side of the picture 
element electrode of another side the 
value by the side of the picture element 
electrode which connected this shield film, 
and is good also as 0.5 micrometers or 
more and 5 micrometers or less. 
[0016] 

[Function] Since the picture element 
electrode and shield film serve as this 
potential by connection even if Uquid 
crystal is arranged on the picture 
element electrode which it connected 
with the shield film since the shield film 
prepared in one [ at least ] upper part of 
the scanning line and a signal line 
connected with one side of the picture 
element electrode of two ****** on both 
sides of the corresponding scanning line 
and/or the signal line and was 
superimposed, if it is in this invention, it 



can prevent that disorder arises in the 
orientation of liquid crystal, moreover, 
some shield films - this since another 
side of two pictiure element electrodes is 
superimposed, even if liquid crystal is 
arranged on the pictin-e element electrode 
of another side which is not this potential 
and disorder arises into the liquid crystal 
portion - it - a shield film a wrap 
things are made 
[0017] 

[Example] Hereafter, the example of this 
invention is explained. 
[0018] Drawing 1 is the plan showing the 
active-matrix substrate of this example, 
and the cross section according [ drawing ' 
2 ] to the A-A'line of drawing 1 and 
drawing 3 are the cross sections by the 
B-B*line of drawing 1 . The gate bus line 
101 as the scanning line by which this 
substrate was wired by the longitudinal 
direction, The soiirce bus line 102 which 
this gate bus line 101 was intersected and 
was wired by lengthwise. The picture 
element electrode 104 prepared in the 
field surroxmded by both the bus lines 
101 and 102, An end side is connected to 
the aforementioned source bus line 102, 
and it has the composition of having the 
shield film 108 in which an other end side 
is shown by TFT 103 linked to the picture 
element electrode 104, and hatching 
established above the gate bus line 101, 
[0019] The above TFT 103 is a switching 
element which supplies the video signal 
sent from the source bus line 102 to the 
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picture element electrode 104, and 
control of the switching operation is 
performed by the signal by which the gate 
bus line 101 is sent. Si thin film 12 
portion which has the drain electrode of 
TFT 103 in part is connected to the shield 
film 108 through a contact hole 106 (refer 
to drawing 2 ), and the shield film 108 is 
connected to the picture element 
electrode 104 through another contact 
hole 107 (refer to drawing 3 ). 
[0020] Next, the detailed composition of 
this active-matrix substrate is explained 
according to a production procedure 
based on drawing 2 and drawing 3 . First, 
patterning of the Si thin film 12 used as 
the semiconductor layer of TFT 103 is 
formed and carried out on the 
transparent insulation substrate 11. 
[0021] Then, the gate insulator layer 13 
and the doped Si film used as a gate 
electrode are formed on a substrate 11 at 
this order, and patterning of the upper 
doped Si film is carried out. Then, after 
doping with ion-implantation and 
forming the source of TFT, and a drain 
electrode, the layer insulation film 14 is 
formed further. Subsequently, opening of 
the contact hole 106 which penetrates 
insulator layers 13 and 14 is carried out. 
[0022] Then, patterning of the metal 
membrane used as the source bus line 
102 and the shield film 108 is formed and 
carried out. two picture element 
electrodes 104 (the picture element 
electrode of explanation which exists in 



the center of drawing 1 for convenience is 
called 104*.) which exist up and down on 
both sides of the gate bus line 101 while 
forming the shield film 108 in this 
example above the gate bus line 101 - 
respectively --**-- it has formed so that a 
part may be superimposed Moreover, 
thickness was made into 4000A, using 
aluminum as a material of a metal 
membrane. 

[0023] Subsequently, after forming the 
insulator layer 15 on the shield film 108 
and forming the contact hole 107 which 
pierces through this after that, 
patterning of the ITO film used as the 
pictxire element electrode 104 was formed 
and carried out. As this result, it connects 
with picture element electrode 104* 
through a contact hole 107, and the shield 
film 108 serves as this potential. In 
addition, superposition width of face Wl 
of the picture element electrode 104' and 
the shield film 108 used as this potential 
of this was made smaller than the 
superposition width of face W2 of the 
picture element electrode 104 of another 
side, and the shield film 108, and set both 
superposition width of face Wl and W2 to 
5 micrometers or less by 0.5 micrometers 
or more. 

[0024] Drawing 4 is the cross section 
showing the Uquid crystal display which 
used the active-matrix substrate 
produced as mentioned above. In addition, 
drawing 4 shows the cross-section portion 
by the C-C*Line of drawing 1 . This liquid 
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crystal display has structure which 
carried out opposite arrangement of the 
opposite substrate 112 on both sides of 
liquid crystal 113 between the 
active-matrix substrates of this example. 
The shading fihn 110 for interrupting the 
light which carries out incidence to the 
channel of the light penetrated from the 
portion in which the electric field 
according to the video signal are not 
impressed to the liquid crystal 113 side 
front face of the opposite substrate 112, 
and TFT, and an insulator layer 111 are 
formed in this order. Furthermore, the 
counterelectrode 109 which consists of 
transparent conductivity thin films, such 
as ITO, is formed on it. 
[0025] Therefore, in the liquid crystal 
display of such structure, as mentioned 
above, the active-matrix substrate of this 
example has the shield film 108, and this 
shield film 108 is made on both sides of 
the gate bus line 101 with one picture 
element electrode 104' and this potential 
of the picture element electrode 104 of 
two ****** and 104'. For this reason, on 
the picture element electrode 104, 
although the orientation disorder by 
longitudinal direction electric field takes 
place, in the periphery of picture element 
electrode 104', lateral electric field are 
hardly produced. Therefore, the 
orientation disorder of liquid crystal 113 
serves as only one side from the 
conventional both sides, and the field 
which contributes to a display increases. 



[0026] In the active matrix substrate of 
this example, since aluminum which has 
shading nature into the material of the 
above-mentioned shield film 108 is used, 
the effect of the improvement in a 
numerical aperture goes up further by 
this. Moreover, the effect of the 
improvement in a numerical aperture is 
acquired also according to the 
superposition precision of the picture 
element electrode 104 by the side of an 
active-matrix substrate and the shield 
film 108 being higher than superposition 
precision with the opposite substrate 112. 
[0027] In addition, superposition width of 
face of a picture element electrode and a 
shield film was set to 5 micrometers or 
less by 0.5 micrometers or more because 
0.5 micrometers or more were desirable, 
and 5 micrometers or less were more 
desirable than the superposition 
precision at the time of production in 
order to secure a numerical aperture. 
[0028] Moreover, superimposing on the 
shield film 108 and making superposition 
width of face Wl by the side of the picture 
element electrode of the shield film 108 
and this potential smaller than the 
superposition width of face W2 by the 
side of the picture element electrode of 
another side between two prepared 
picture element electrodes depends on 
the following reason. That is, disorder 
may not occur in the orientation of liquid 
crystal, and it is not necessary to cover a 
display poor portion, and may be small in 
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the picture element electrode side of this 
potential. On the contrary, in the picture 
element electrode side of another side, 
since disorder arises in the orientation of 
liquid crystal, it is desirable that it is 
large enough although it is covered. 
[0029] Although formed in the field to 
which the picture element electrode 104 
was surrounded by the gate bus line 101 
and the source bus line 102 in the 
above-mentioned example, the edge of the 
picture element electrode 104 may be 
extended to the upper part of the gate bus 
line 102. That is, it may be made to 
elongate until it reaches the portion 
divided with the gate bus line 102, and 
you may form. 

[0030] It is not necessary to make it such, 
and although the source bus line 102 and 
the shield film 108 were simultaneously 
formed using the same material, in the 
above-mentioned example, it may form 
separately or another material may be 
used. 

[0031] Drawing 5 is the plan showing 
other examples of this invention, and 
drawing 6 is a cross section by F"F' of 
drawing 5 . In this active-matrix 
substrate, while replacing with the gate 
bus line 801 unlike the above-mentioned 
and forming the shield film 808 (hatching 
shows) on the source bus line 802, it is 
considering as the composition which 
superimposed some shield films 808 on 
the picture element electrode 804 of two 
****** g^jjj picture element 



electrode of explanation which is in one 
rightist inclinations rather than the 
center of drawing 5 for convenience is 
called 804'.) each on both sides of this 
source bus line 802. 
[0032] The Si thin film 12 in which the 
drain electrode of TFT803 was formed in 
part through the contact hole 806 as this 
shield film 808 was shown in drawing 6 , 
It connects with picture element 
electrode 804' through another contact 
hole 807. moreover, the superposition 
width of face with this picture element 
electrode 804' It is made smaller than the 
superposition width efface of the picture 
element electrode 804 and the shield film 
808 which exist in the center of drawing 
5 , and both superposition width of face is 
set to 5 micrometers or less by 0.5 
micrometers or more like both fi'onts. 
Moreover, the shield film 808 was formed 
on the insulator layer 16 formed on the 
source bus line 802, and has shielded the 
source bus line 802. In this example, the 
alloy of Ti and W was used for the 
material of the shield film 808, and 
thickness could be 2000A. Furthermore, 
the ITO film used as an insulator layer 17 
and the picture element electrode 804 is 
formed on this substrate 11 at this order. 
[0033] Drawing 7 is the cross section 
showing the Uquid crystal display formed 
using this active -matrix substrate, and 
shows the cross-section portion by the 
G-Gline of drawing 5 . also in this case - 
front " the same - alike - a shield - a 
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film 808 the source " a bus line - 802 
■- having inserted - two *• a ** - a picture 
element - an electrode - 804 - 804 ' - 
one side a picture element an 
electrode • 804 -■ ' said ■* potential - 
making - **** . For this reason, on the 
picture element electrode 804, although 
the orientation disorder by longitudinal 
direction electric field takes place, in the 
periphery of picture element electrode 
804', lateral electric field are hardly 
produced. Therefore, the orientation 
disorder of liquid crystal 813 serves as 
only one side from the conventional both 
sides, and the field which contributes to a 
display increases. In addition, also in this 
example, the shield film 808 is formed 
using the alloy of Ti and W which has 
shading nature, and a numerical 
aperture improves further. 
[0034] In addition, although the alloy of 
aluminum, Ti, and W was used for the 
shield films 108 and 808 in two examples 
mentioned above, as for the material of a 
shield film, it is needless to say that the 
resin which is not necessarily restricted 
to these and has other metals and 
conductivity may be used. 
[0035] Moreover, although the shield film 
is prepared on [ one ] the gate bus line 
and the source bus line in two examples 
mentioned above, you may make it this 
invention prepare a shield film similarly 
on both not only this but a gate bus line, 
and a source bus line. 
[0036] Furthermore, although TFT is 



used as a switching element in two 
examples mentioned above, this 
invention is applicable also to the 
active-matrix substrate which uses the 
switching element of other types. 
[0037] 

[Effect of the Invention] The part which 
the orientation disorder of the Uquid 
crystal by the signal with which the 
scanning line and a signal line are sent 
generates when being based on this 
invention, as explained in full detail 
above can be lessened, and a good display 
is attained by this, and the numerical 
aperture of a shading film can be raised, 
and even if it miniaturizes the size of a 
picture element electrode to perform 
especially a high-density display, it is 
effective in. the ability to improve a 
numerical aperture. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
(Drawing l] It is the plan showing the 
active-matrix substrate of this example. 
[Drawing 2l It is a cross section by the 
A-A'line of drawing 1 . 
[Drawing 3l It is a cross section by the 
B-B'line of drawing 1 . 
[Drawing 4] It is the cross section 
showing the Uquid crystal display formed 
using the active -matrix substrate of 
drawing 1 , and the cross-section portion 
by the C-C'line of drawing 1 is shown. 
[Drawing 5l It is the plan showing the 



JP05-27249A 



active-matrix substrate of other examples. 
FDrawing 6l It is a cross section by the 
F'Fline of drawing 5 . 
[Drawing 7l It is the cross section 
showing the hquid crystal display formed 
using the active -matrix substrate of 
drawing 5 , and the cross- section portion 
by the G-G*line of drawing 5 is shown. 
[Drawing 8l It is the plan showing the 
conventional active-matrix substrate. 
[Drawing 9l It is a cross section by the 
D-D'line of drawing 8 . 

I Drawing 101 It is the cross section 
showing the hquid crystal display formed 
using the active -matrix substrate of 
drawing 8 , and the cross- section portion 
by the E-E'hne of drawing 8 is shown. 
[Description of Notations] 

II Substrate 

12 Si Thin Film 

13 Gate Insulator Layer 

14 Layer Insulation Film 

15 Insulator Layer 

16 Insulator Layer 

17 Insulator Layer 

101 801 Gate bus hne 

102 802 Source bus line 

103 803 TFT 

104 804 Picture element electrode 
104', 804* Picture element electrode 

105 805 Contact hole 

106 806 Contact hole 

107 807 Contact hole 

108 808 Shield film 

109 809 Counterelectrode 

110 810 Shading film 



111 811 Insulator layer 

112 812 Opposite substrate 

113 813 Liquid crystal 
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